Introduction
Under Medicare's prospective payment system (PPS), hospitals are paid a predetermined amount per Medicare discharge. This departure from cost-based reimbursement may give hospitals an incentive to economize on inpatient services. During the several studies conducted to investigate the early effects of PPS on hospital inpatient use, it was found that shorter lengths of stay were induced (Guterman and Dobson, 1986; Feder, Hadley, and Zuckerman, 1987; and Gianfrancesco, 1987) . Shortened lengths of stay and other reductions in inpatient care induced by PPS may, in turn, have resulted in a more intensive use of post-hospital services. Later evidence, however, suggests that the initial effects of PPS on inpatient care may have been transitory (Prospective Payment Assessment Commission, 1988; Gianfrancesco, 1988) . Changes in the use of post-hospital services under PPS may have also been brought about by changes in hospital case mix. For example, evidence exists that PPS (or the tighter peer review that accompanied it) initially encouraged lower admission rates, implying higher proportions of more serious cases. Such cases are likely to consume larger volumes of post-hospital care.
Effects of PPS and other factors on post-hospital care were estimated by applying a Tobit regression technique to discharge episode data for the years 1981-86. This period consists of approximately 3 pre-and 3 post-PPS years. Efforts were made to control for differences in use because of changes in hospital case mix. This was in part achieved through separate analyses of specific diagnostic groups. Post-hospital use of services was investigated for four diagnostic categories: pneumonia; stroke; hip replacement, arthritis; and hip replacement, fracture. To further control for changes in hospital case mix, indicators of case severity were specified in the regressions.
The following types of post-hospital care were analyzed at the beneficiary level: care in skilled nursing facilities (SNFs), home health services, non-inpatient physician services, use of durable medical equipment (DME), and rehospitalizations. Total post-hospital care
Reprint requests: Frank D. Gianfrancesco, Ph.D., 19008 Whetstone Circle, Gaithersburg, Maryland 20879. per discharge, measured in Medicare payments per discharge, was also subjected to analysis. Beneficiary use of post-hospital services was appraised for the 60-day period following discharge from the hospital; PPS and other effects on both the level and timing of each service were estimated.
Earlier evidence
Several studies have been done in which the effects of PPS on post-hospital care were investigated. For the most part, these provide only indirect evidence in that no attempts were made to link the various health care services to hospital stays. Also, the evidence is essentially descriptive, relying on pre-and post-PPS comparisons. The following summarizes the findings from these studies. Guterman and Dobson (1986) reported statistics on the use of SNF, home health, and hospital outpatient services for the period before the Tax Equity and Fiscal Responsibility Act (TEFRA) through the first year of PPS. When measured in real terms, annual rates of increase for SNF and home health services for the first PPS year exceeded those for the pre-TEFRA period . However, they were lower than those for the TEFRA year . Annual rates of increase for outpatient hospital and physician services were markedly lower for the first PPS year than for the pre-TEFRA period. DesHarnais et al. (1987) looked at the destination of Medicare patients upon discharge from the hospital. The proportions of cases discharged to SNFs, home health care, and rehospitalization were investigated. Actual proportions for the first PPS year were compared with predicted values extrapolated from 1980-83 trends. Although the actual proportions were all greater than the predicted, the difference was statistically significant only for home health care.
A similar study was undertaken by Long et al. (1987) . The principal difference between this and the preceding study is that some attempt was made to hold constant the effects of case mix on post-hospital use of services. In their findings, Long et al. showed that changes in the proportions of cases discharged to SNFs and home health care were positive and considerably larger in the first PPS year than in the preceding years . No tests for statistical significance were made. Lewis et al. (1987) focused on changes in the composition of SNF admissions under the PPS. Three data samples, all from southern California, were compared. These included two pre-PPS samples (1980 and 1982-83) and one for the first PPS year (1984) . Their findings contained evidence of a dramatic increase during the first PPS year in the proportion of SNF admissions that were Medicare beneficiaries.
In another study, Lyles (1986) investigated the impact of PPS on nursing home use in Oregon. Although SNFs were included, the nursing home data were mostly for intermediate care facilities. Changes in use that occurred during 1982-83 were compared with changes that occurred during 1983-84. The percent change in total admissions was considerably greater during the 1983-84 period, and the percent change in total patient days was considerably lower. Fisher (1987 ) compared pre-PPS (1982 and post-PPS (1985) distributions of physician charges among the various health care settings. The results were that physician inpatient charges declined significantly as a percent of the total, and those in other settings increased.
A study by Weinberger, Ault, and Vinicor (1988) focused on a single diagnosis, diabetes mellitus. Posthospital use of services was compared for two cohorts of patients, one pre-PPS (1981) and the other, post-PPS . The results were that there were more clinic visits, emergency room visits, and hospital readmissions among the post-PPS cohort.
Of the earlier studies of post-hospital care under PPS, that by the RAND Corporation is the most thorough (Neu and Harrison, 1988) . This study was based on 1981 and 1984-85 samples of Medicare beneficiaries. Post-hospital use of SNF and home health services was compared for the two periods. SNF services were directly linked to the hospital stay (i.e., that qualifying beneficiaries for Medicare coverage), and the home health services linked to the hospital stay varied, depending on what posthospital period (60 or 190 days) was specified. Also, to limit the effects of changes in hospital case mix between 1981 and 1984-85, post-hospital use of the services mentioned was investigated separately for selected diagnosis-related groups (DRGs). (Changes in the DRG composition of the Medicare hospital population seem to have accounted for most of the changes in post-hospital care between the two periods.) The proportions of cases within each DRG using SNF or home health services were generally higher under PPS. However, SNF days per beneficiary were considerably lower, whereas home health visits per beneficiary were considerably higher. It was also revealed from these findings that there was little correlation between the use of SNF and the use of home health services.
A major limitation of the studies just mentioned is that they are essentially descriptive, and no attempt was made to define and test for a structural relationship between PPS and the use of post-hospital care. The author of this study provides a conceptual framework for understanding the effects of PPS on these services and tests this framework using regression techniques.
Conceptual framework
PPS was perceived as having two potentially conflicting effects on the substitution of post-hospital care. The first arises from its financial impact on the discharging hospital. Under PPS, a hospital may experience an increase or decrease in its overall operating ratio, depending on whether it incurs a Medicare gain or loss.
1
The incentive to economize on inpatient care and substitute post-hospital services was reasoned to be negatively related to this financial impact. Hospitals experiencing decreases in their overall operating ratios would have more incentive to substitute post-hospital services, and those experiencing increases would have less incentive. Although this symmetrical behavior is inconsistent with profit maximization, hospitals for the most part are not profit maximizers. They are more accurately described as quantity or quality maximizers whose financial objectives may be simply to break even. If this is the case, then a financial gain under PPS would relax the incentive to substitute post-hospital care whereas a financial loss would intensify it.
The second effect of PPS derives from the financial risk that it imposes on the discharging hospital. Financial risk is greater for hospitals that are more dependent on Medicare patient volumes. Any change in payment policy under PPS would have larger effects on the overall operating ratios of these institutions relative to those of hospitals that are less Medicare dependent. Therefore, the range over which a hospital's overall operating ratio can vary under PPS depends on the relative importance of its Medicare business. The effect of PPS on a hospital's overall operating ratio depends on both the size of the hospital's Medicare gain or loss and the relative importance of its Medicare business. Therefore, a hospital with a large Medicare gain or loss and low Medicare dependence can experience the same financial impact as one with a small gain or loss and high dependence. However, the range of potential increase or decrease in its overall operating ratio is greater for the hospital that is more dependent on Medicare. Hospitals more dependent on Medicare and, thereby, at greater risk from PPS, may be more inclined to economize on inpatient services so as to reduce the possibility of large negative financial impacts.
2 To the extent that post-hospital services substitute for inpatient care, their use would be positively influenced by the risk that PPS imposes on the discharging hospital. Under the cost-based reimbursement that preceded PPS, Medicare dependence did not have risk implications of the kind described here. Figure 1 is the assumed relationship between the use of post-hospital care and the influence of PPS on the discharging hospital. Post-hospital use is measured on the vertical axis, and the financial impact of PPS is measured on the horizontal axis. Differing levels of risk
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Figure 1
Assumed relationship between use of post-hospital services and the effects of the prospective payment system on the discharging hospital imposed by PPS are represented by curves Risk 1 and Risk 2, with the latter reflecting the higher risk associated with greater Medicare dependence. The downward slopes of these curves indicate the negative relationship between the use of post-hospital care and the financial impact of PPS. In the absence of PPS-i.e., under cost-based reimbursement-there would be no effects on hospital operating ratios, and Medicare dependence would pose no risks of the kind described here. Hospital A represents this situation. Different situations under PPS are represented by hospitals B, C, and D.
Hospitals B and C are characterized by the same Medicare dependence and face the same risk from PPS. However, the actual financial impact of PPS differs for each (because of differences in efficiency, for example). Hospital B experiences an increase in its overall operating ratio, and hospital C experiences a decrease. The assumed incentives are such that C substitutes more posthospital care than B. Alternatively, hospitals B and D experience the same financial impact of PPS but face different risks, hospital D being more dependent on Medicare. Because of this greater risk, D also substitutes more post-hospital care than B. Thus, the impact of PPS on the use of post-hospital care is assumed to depend on the net effect of these two potentially conflicting influences.
Data
The principal data used in this study are from the Tracer Discharge Episode Files constructed by Abt Associates, Inc. (as part of the Prospective Payment and Analytic Support Studies performed under contract for the Health Care Financing Administration (HCFA). There were four episode files to draw from, each containing health service use and other data for diagnostically related Medicare discharges. The diagnostic groups represented by the files are pneumonia, stroke, hip replacement, and hernia. Episodes for the hernia group showed little posthospital care and, for this reason, were excluded from the analysis. Each of the three remaining groups contained multiple DRGs. To attain a higher degree of within-group homogeneity, one or two DRGs were selected from each group. Hip replacement cases were also divided into two subgroups: arthritis-related and fracture-related. The resulting four groups consist of the following DRGs or DRG parts:
• Pneumonia: DRGs 89 and 90 (all primary diagnoses).
• Stroke: DRG 14 (all primary diagnoses).
• Hip replacement (arthritis): DRG 209 (all principal procedures from the International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM), beginning with 715).
• Hip replacement (fracture): DRG 209 (all ICD-9-CM principal procedures beginning with 80-829). The effects of PPS and other factors on post-hospital use were analyzed separately for each of these groups. The selection of specific DRGs or DRG parts enabled better control, though still imperfect, for temporal and crosssectional variations in hospital case mix.
Each of the four diagnostic groups consisted of several thousand episodes. These occurred within the period 1981-86, which consists of approximately 3 pre-PPS and 3 post-PPS years. Specifically, there were 8,815
Health Care Financing Review/Winter 1990/volume 12. Number 2 pneumonia episodes, 6,993 stroke, 7,138 hip replacements (arthritis), and 9,713 hip replacements (fracture). Episodes were constructed by first selecting random samples (pneumonia and stroke) or the universe (hip replacement) of hospital discharges from each year's 5-percent Medicare provider analysis and review (MEDPAR) extract file.
3 Using each beneficiary's hospital stay as a starting point, use of other health care services was determined for the 60 days following discharge and for the 60 days preceding admission. These determinations were made by linking to MEDPAR records beneficiary claims data contained in other files.
Several types of health service use data were contained in each episode record, including inpatient hospital use from the MEDPAR files (for all stays during the episode); SNF use from the SNF stay files; home health use from the Home Health Agency Bill Record Files; physician, DME, and all other noninstitutional use from the 5-percent Part B Payment Record files; and hospital clinic and emergency room use from the 5-percent Part B Outpatient Bill Records files. Use was measured in physical units when available and otherwise in charges. Provider charges and Medicare payments were indicated for all services. Clinic and emergency room visits were excluded from the analysis because extremely low mean values and wide year-to-year fluctuations made the data highly suspect. 4 As indicated, an episode is defined to begin 60 days before the admission date for the sampled hospital stay and to end 60 days after the discharge date. Use data were recorded for the focal hospital stay, for the 60-and 30-day periods before the admission date and for the 7-day, 14-day and 60-day periods after the discharge date. This breakdown enabled measurement and analysis of the timing as well as the volume of post-hospital care.
In addition to use data, the episode records contained descriptive information pertaining to the beneficiary and the discharging hospital. Other data, however, were also necessary to construct measures of PPS influence and, in general, to more fully specify the regression models. These data were taken from Medicare Cost Reports, the PPS Impact File, surveys of the American Hospital Association, the Area Resource File, the 1981-86 Basic Economic Activity Area (BEAA) Quarter Per Capita File, and other sources available at Abt Associates, Inc.
Measures of post-hospital service use
Several measures of post-hospital service use were analyzed. These reflect both the volumes of services consumed during the 60-day period following discharge and their timing. PPS may have affected not only the level of post-hospital care but also its timing. Hospitals at greater risk and experiencing financial losses under PPS, as argued, would be more likely to substitute posthospital services for inpatient care. This substitution might be reflected in more immediate as well as higher levels of use. In contrast, hospitals at lower risk and experiencing financial gains would be less likely to substitute post-hospital care, and this would have the opposite effect on the level and timing of these services. The following measures were subjected to analysis.
Skilled nursing facility days-total SNF days used by each beneficiary during the post-60-day period.
Skilled nursing facility timing-the timing of SNF use measured by the ratio of SNF days in the post-14-day period to those in the post-60-day period.
Home health visits-total home health visits used by each beneficiary within the post-60-day period.
Home health timing-the timing of home health use measured as described previously.
Physician charges-total noninstitutional physician charges for each beneficiary during the post-60-day period. All charges were expressed in 1981 dollars and standardized for cross-sectional differences. A Consumer Price Index was available for each county and each year (1981-86) from Abt's Area Resource File. This enabled deflation of all charges to their 1981 levels. Deflated charges were then divided by the 1984 Medicare wage index (applicable to each county) to adjust for crosssectional differences in prices. The county used in making these adjustments was the beneficiary's county of residence.
Physician timing-the timing of physician charges measured as described previously.
Durable medical equipment charges-total DME charges for each beneficiary within the post-60-day period. All charges were expressed in 1981 dollars as described previously.
Durable medical equipment timing-the timing of DME charges measured as described previously.
Rehospitalization days-total rehospitalization days per beneficiary within the post-60-day period.
Rehospitalization timing-the timing of rehospitalization days as measured previously.
Medicare payments-total Medicare payments for each beneficiary for all post-hospital services used during the post-60-day period. Total payments were expressed in 1981 dollars and adjusted for cross-sectional differences as described previously. Table 1 contains, for each of the four diagnostic groups and each of the years 1981-86, mean quantities of the just mentioned services used during the 60 days following hospital discharge. Medicare payments for post-hospital services generally increased during the period, as did home health visits and physician and DME charges. Patterns for SNF and rehospitalization days are mixed, varying by diagnostic group. It is impossible, however, to determine from the descriptive evidence if and to what extent trends in post-hospital use were influenced by PPS.
Regression model
To isolate the effects of PPS and other factors for each diagnostic group, Tobit regression models were estimated for the several measures of post-hospital use. Because high proportions of beneficiaries did not use specific posthospital services, the data contained a large number of observations with zero values and were not normally distributed. The application of standard regression techniques (ordinary least squares) to such data would have generated biased results. A Tobit regression model corrects for these data characteristics (Maddala, 1983) .
The principal explanatory variables reflect the risk and financial impact imparted by PPS on the discharging hospital. These effects, which could have potentially conflicting influences on the use of post-hospital care, were captured by the following measures.
Financial impact
The financial impact of PPS on the discharging hospital was measured by the increase or decrease in its overall operating ratio that it was projected to experience under the fully implemented PPS. To obtain a more accurate measure of financial impact, the projected ratio was calculated assuming that the hospital did not modify its costs and patient volumes in response to PPS.
5 If the discharge occurred prior to the implementation of PPS or 5 The impact of PPS on each hospital's overall operating ratio is (Medicare revenue -Medicare cost)/total revenue. Medicare revenues were based on payments that would exist under the fully implemented PPS and on pre-PPS (TEFRA period) patient volumes, e.g., lengths of stay. Medicare costs reflect pre-PPS patient volumes and costs per day. The use of pre-PPS values allows for a more accurate assessment of the financial impact of PPS because it adjusts for hospital behavioral responses to PPS that would obscure this effect.
was from a hospital not subject to PPS, this measure had a value of zero, reflecting cost-based reimbursement. Operating ratio increases under PPS were assumed to dampen incentives to substitute post-hospital care and decreases, to reinforce incentives.
Risk
PPS risk faced by the discharging hospital was captured by its (1984) ratio of Medicare discharges to total discharges, that is, its Medicare dependence. If a hospital was not subject to PPS or a discharge occurred prior to its implementation, this measure was given a value of zero. In the absence of PPS (under cost-based reimbursement), Medicare dependence has no risk implications. Greater Medicare dependence was expected to positively influence the use of post-hospital services.
In addition to the effects of PPS on the discharging hospital, several other factors were expected to influence beneficiaries' use of post-hospital services. The measures specified in the regression models to capture these influences are summarized in the following.
Case severity
Differences in case severity among the beneficiaries in each diagnostic group were captured by a set of variables reflecting each beneficiary's use of health care services in the 60-day period preceding the focal hospital stay. The more serious cases within each diagnostic group were reasoned to consume relatively high levels of care in the pre-60-day period, thus, the rationale for using these measures as indicators of case severity. To adjust for the effects of supply constraints on the levels of these services, each beneficiary's use of a service during the pre-60-day period was divided by the average pre-60-day use of that service for all beneficiaries within the same diagnostic group and State and with the same year of discharge. Case severity was expected to exert a positive influence on post-hospital care.
Demand
The use of post-hospital care may also be explained by other beneficiary characteristics that influence demand. These include age, sex, race, and income. A positive relationship was expected between age and post-hospital use, whereas the effects of sex and race were uncertain.
Race was included to capture cultural, social, and economic influences on the use of post-hospital services. Although the relationship between income and posthospital use was expected generally to be positive, it would also depend on the type of care. Some types of care might be inferior substitutes for others and, thus, would bear a negative relationship with income.
Geographic
Measures were included to capture geographic effects on the use of post-hospital services. These were based on a county classification developed for all U.S. counties by the Appalachian Regional Commission. Counties were ranked (1-10) according to geographic isolation, where 1 is the least isolated (central metropolitan) and 10 the most isolated (rural). Rankings were determined primarily by population size, density and concentration, and worker commuting patterns. A higher ranking for a beneficiary's county of residence was believed to generally imply less access to post-hospital care. However, certain types of post-hospital care, such as home health services, may be relatively more available in remote areas because of the scarcity of others. For these, the effects of geographic isolation on post-hospital use might be positive.
The ratio of the beneficiary's to the discharging hospital's county ranking was included to measure the degree of rural-urban migration for hospital inpatient services. It was expected that higher levels of posthospital use would be associated with beneficiaries who migrated to more urban areas for their hospital care. Such patients demonstrate a greater willingness and ability to overcome geographic barriers to obtain health care services. There were also reasons for suspecting a negative relationship. Physicians located in urban areas far removed from their rural patients might be less able to schedule post-hospital care because of unfamiliarity with the local services available to these patients.
Supply
Supply measures were specified for each type of posthospital care. These were beneficiary average use rates at the BEAA or State level. In the absence of direct measures of the availability of each service, such aggregate measures of use were judged to be reasonable proxies for the supply constraints facing beneficiaries. Beneficiaries located in States or BEAAs with more abundant supplies were expected to use higher levels of post-hospital care and to obtain quicker access to these services. Although the geographic and supply variables were expected to be correlated, this correlation is far from perfect. The geographic measures are at the county level, whereas the supply measures are at the broader State and Basic Economic Activity Area levels. Also, the supply of health care services does not depend solely on such geographic factors as population density. Some rural areas have relatively abundant supplies (e.g., some of the North Central States), and others have relatively poor supplies (e.g., some of the Appalachian States). The supply measures also served as instrumental variables controlling for interdependence among the various types of care used by each beneficiary. For example, the volume of home health services consumed by a Medicare beneficiary may, to the extent that they are complements, depend on the volume of SNF services consumed. Both quantities depend on the supply of each type of care available to the beneficiary.
Hospital
Hospital characteristics may also influence the quality and quantity of inpatient services and, in turn, affect post-hospital use. Several hospital measures were specified to capture these effects. The discharging hospital's size (beds), teaching status, and scope (number) of services were expected to be positively related to the quality of inpatient care. Higher quality inpatient care may suggest a lesser need for post-hospital services. Type of hospital control may also influence post-hospital use of services because of differing incentives to economize on inpatient care. For-profit hospitals were expected to be more sensitive to PPS and other financial incentives affecting the use of these services.
6 Lastly, hospitals with high occupancy rates may also be more inclined to substitute care in other settings because tighter capacity constraints might induce such hospitals to economize on inpatient services.
Trends
The final variables included in the regression models were a set of binaries reflecting each year during the 1981-86 period. These measures captured trends in posthospital use. For example, there appears to have been a movement, which pre-dates PPS, away from inpatient hospital care to care in other settings.
Before the models were estimated, some adjustments to the data were made. Steps were taken to better ensure that each episode record centered on the focal hospital stay. To reduce the possibility that the focal stay was in fact a rehospitalization, all records that showed a hospital stay within the 30-day period preceding the focal stay were excluded. Also, records were excluded if subsequent hospitalizations were judged unlikely to have been related to the focal stay. A frequency analysis of primary diagnoses or of principal procedures was performed for rehospitalizations. Diagnoses or procedures with low relative frequencies were assumed to be unrelated to the focal stay. A relative frequency of 0.02 was used as a cutoff. This was purely a matter of judgment based on observed distributions. A better approach was not available at the time. In any case, this method, though crude, should have reduced the possibility that a rehospitalization was for an illness unrelated to the focal hospital stay.
Finally, records were excluded if the patient died in the hospital or within the post-60-day period. The inclusion of such records would distort the relationship between case severity and the use of post-hospital services. Use would be misleadingly low for the most severe cases (i.e., those who died). Although the exclusion of deaths can also create bias if case severity is imperfectly measured, it was felt that this was a lesser problem. -- payments are presented in Tables 2 through 7.   7 Regression models were estimated separately for each of the four diagnostic groups.
Regression results
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Effects
PPS affected the level and timing of post-hospital SNF services for stroke, hip replacement (arthritis), and hip replacement (fracture). Post-hospital SNF care relating to pneumonia does not seem to have been affected. The coefficients of PPS financial impact and risk variables, when significant, have signs predicted by the conceptual framework. The significance and negative sign of the PPS 7 R 2 for the several regression equations was generally low, ranging below 0.20. This is not unusual for very large samples of individuallevel data. Undoubtedly, most of the variation in post-hospital use of health care services is explained by individual characteristics for which measures were unavailable. financial impact variable suggests that the incentive to substitute post-hospital SNF care was dampened or reinforced depending on whether the discharging hospital experienced an increase or decrease in its overall operating ratio. This effect of PPS on both the level and timing of post-hospital SNF care was observed for hip replacement (arthritis) and hip replacement (fracture). The positive sign of the PPS risk variable suggests a stronger tendency among hospitals more dependent on Medicare (i.e. at greater risk) to substitute post-hospital SNF care for inpatient services. For stroke and hip replacement (fracture), this tendency is reflected both in more posthospital SNF days and in their more immediate use following discharge.
Post-hospital home health services were more weakly affected by PPS. Pneumonia and hip replacement (arthritis) show results consistent with the conceptual framework. For these diagnoses, only the financial impact variable is significant. Both the level and the timing of post-hospital home health services were negatively affected when the discharging hospital experienced an increase in its overall operating ratio and positively affected when the hospital experienced a decrease. The level and timing of post-hospital home health services for stroke patients appear to have been unaffected by PPS. Although the PPS risk variable is significantly related to the timing of post-hospital home health services for hip replacement (fracture), its coefficient has the wrong sign.
Post-hospital physician services were most affected by PPS for him replacement (arthritis). For this diagnosis, PPS financial impact and risk variables are significant and have the predicted signs for both the level and the timing of these services. The financial impact of PPS on the discharging hospital also has the predicted negative effect on the levels of post-hospital physician care relating to stroke and hip replacement (fracture). For this latter condition, the timing of these services was also affected in the predicted positive way by the risk that PPS imposed on the discharging hospital.
The effects of PPS on post-hospital use of DME appear to have been limited to pneumonia. For this condition, however, the effects of PPS seem strong. PPS financial impact and risk variables are significant and have the predicted signs for both the level and the timing of DME services.
Results for rehospitalizations are the weakest. The only effect of PPS consistent with the conceptual framework was observed for stroke. Here, the PPS risk variable is significant and has the predicted positive sign for the timing of rehospitalizations. Although the PPS financial impact variable is significantly related to the timing of rehospitalizations for pneumonia, its coefficient has the wrong sign.
Post-hospital Medicare payments for stroke, hip replacement (arthritis), and hip replacement (fracture) were significantly affected by PPS. All observed effects are in the direction predicted by the conceptual framework. For stroke, the PPS financial impact variable and the risk variable are both significant, whereas only the financial impact variable is significant for hip replacement (arthritis) and hip replacement (fracture). PPS does not appear to have affected post-hospital Medicare payments for pneumonia. The observed effects of PPS on the level and timing of post-hospital services are generally consistent with the conceptual framework. That significant effects were not observed in all instances does not undermine the validity of these findings. Each diagnosis and post-hospital service represents a different population for which PPS effects can be measured. It is not unreasonable to assume that the substitutability of a post-hospital service for inpatient hospital care and, therefore, the ability of PPS to influence this substitution varies depending on the diagnosis and type of service.
Other influences on post-hospital care
Case severity
Case severity was gauged by each beneficiary's use of health care services during the 60-day period prior to hospitalization. These variables were usually positively related to the post-hospital use of a particular service, suggesting the greater health care needs of more serious cases. Those instances where negative values were observed are likely explained by substitution among the various services. By far, the strongest positive relationships were observed between the pre-and posthospital use of the same service. For example, if a beneficiary consumed a relatively large volume of home health services prior to hospitalization, that beneficiary was also likely to consume a relatively large volume of these services in the post-hospital period. This finding suggests that the use of specific post-hospital services is largely explained by patterns that existed prior to hospitalization.
Demand
Measures of age, sex, race, and income were included to capture demand effects. Beneficiary age, as expected, usually had a positive influence on the post-hospital use of a service. The more notable exceptions are the negative relationships often observed for stroke and to a lesser extent, for hip replacement (fracture). The effects of beneficiary sex are mixed. For example, males had more rehospitalization than females had, but seem to have had a less intensive use of the other post-hospital services. Males also had higher post-hospital Medicare payments for pneumonia and hip replacement (fracture), suggesting a more intensive overall use of post-hospital services for these diagnoses. Black people clearly use more post-hospital home health services and DME than white people did; other effects of race are less noteworthy. The effects of income are usually positive, particularly those pertaining to hip replacement (fracture). Rehospitalizations only show a negative relationship with income. The overall use of post-hospital care, as gauged by Medicare payments for these services, seems to have been unaffected by income.
Geographic
The most noteworthy effect of geographic isolation is its negative impact on the post-hospital use of DME for pneumonia, stroke, and hip replacement (fracture). Type of geographic setting, however, seems to have had no effect on the overall use of post-hospital care as measured by Medicare payments for these services. Access to posthospital services clearly seems to have been greater for rural residents who migrate to more urban areas for their inpatient hospital care. This result is particularly evident for both of the hip replacement categories and for home health services.
Supply
The supply of a particular type of post-hospital care, as would be expected, invariably had a positive effect on individual use of that service. Relationships with other types of post-hospital care also are often significant, and they vary between positive and negative. Positive relationships, such as those between physician services and DME, suggest that services are complements. Negative relationships, such as those between home health services and hospital days, suggest that services are substitutes.
Hospital
When significant, the effects on post-hospital care of hospital size (beds) and teaching status are most often positive. To the extent that these characteristics are indicative of higher quality hospital care and, therefore, a lesser need for post-hospital services, the expectation was that their influence would be negative. The positive relationships are likely explained by the fact that hospital size and teaching status also correlate with the treatment of more serious cases; the case severity measures did not fully capture these effects. In most instances where significant, the number of services (another measure of the quality of hospital care) does have the anticipated negative effect on post-hospital services. Occupancy, an indicator of the discharging hospital's capacity constraint, was expected to positively influence the use of posthospital care. With the exception of some negative effects on the timing of SNF services, which escape explanation, results are consistent with expectations. The most noteworthy finding relating to type of hospital control is that for-profit status, when significant, is always positively related to the use of post-hospital services.
Trend
With the exception of rehospitalizations and SNF care, trends in the use of post-hospital services were generally positive. This overall tendency is reflected by the increasing trends in post-hospital Medicare payments for all four diagnoses.
Conclusion
The author investigated the effects of PPS and other factors on the use of post-hospital care. Individual use of each of several types of post-hospital care was analyzed separately for four diagnostic groups. Effects on both the level and the timing of use were estimated for a 60-day period following discharge from the hospital.
Of those studied, the types of post-hospital care that appear to have been most affected by PPS are SNF and physician services. Considerably weaker effects were observed for home health services and DME. Results for rehospitalizations showed very little influence of PPS. The effects of PPS also varied depending on diagnosis. For example, significant effects of PPS on post-hospital use of DME were observed for pneumonia only, and these appear to have been fairly strong (as gauged by consistency with the conceptual framework). More importantly, the effects of PPS on overall post-hospital use, as measured by post-hospital Medicare payments, also varied with diagnosis. The strongest overall effects were observed for stroke, whereas no effects were observed for pneumonia. As predicted by the conceptual framework, the use of post-hospital care was almost always negatively related to the financial impact of PPS on the discharging hospital and positively related to PPS risk faced by that hospital (gauged by its Medicare dependence). These effects were observed for both the level and the timing of post-hospital services. The fact that PPS did not have a significant effect on some diagnoses and types of post-hospital care is quite reasonable and does not undermine the validity of the findings. Post-hospital care is unlikely to be equally substitutable for hospital inpatient care in all instances.
Because of its potentially conflicting influences on the discharging hospital, the direction of the overall impact of PPS on the use of post-hospital care is difficult to predict. During the initial years of PPS, most hospitals experienced Medicare gains, increasing their overall operating ratio. For this reason, the financial impact of PPS may have been, on balance, to dampen the substitution of post-hospital services for hospital inpatient care. To some extent, these effects were countered by the positive influence of PPS risk. Medicare margins, however, have been steadily falling under PPS from their initial high levels. As more hospitals experience smaller Medicare gains or experience losses, the financial impact of PPS will tend to work more in the same direction as its risk effect. Consequently, the overall impact of PPS would likely be to increase the use of post-hospital services.
Other influences on the use of post-hospital care have been revealed in this study. Some of these, such as the usually positive effects of age and case severity (gauged by pre-admission service use) are obvious. Among the more noteworthy findings is the tendency of beneficiaries who migrate to more urban locations for their hospital care to have greater access to post-hospital services. Also of significance are the positive effects of a discharging hospital's occupancy rate and for-profit status and the substitutability and complementarity observed among specific types of post-hospital care. 
